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moduli supersingular abelian surfaces
locus






End$(E)\otimes_{Z}Q$ $B$ $P$ $\infty$ $Q$ 4
$O=End(E)$ $B$
$T$ $B$ $H$
$T$ $B$ type number
2
(Deuring) supersingular elliptic curve $F_{p^{2}}$ model
$-\supset$ supersingular elliptic curves $\overline{F}_{p}$
$H$ $F_{p}$ model
$2T-H$
$H$ $T$ Eichler Deuring
( )
2
Shioda, Deligne, Ogus 2 supersingular elliptic
curves $\overline{F}_{p}$
$n$ $n\geq 2$ $E$ supersingular elliptic curve
$A=E^{n}$ $E$ $F_{p}$ defined $F_{p}$




$A$ divisors 1 algebraic equivalence class





– $O^{n}$ ( $B^{n}$
maximal O-lattices ) genus principal genus
$Q$ $G$
$G=$ {$g\in M_{n}(B);g^{t}\overline{g}=n(g)1_{n}$ for some $n(g)\in Q^{x}$ }
$G_{A}$ $Q$ place
$v$ $G_{A}$ $v$- $G_{v}$ $B^{n}$ left O-lattice (
lattice left O-module ) $\mathcal{L}$
$\mathcal{L}=$ { $L$ : left O-lattice ; for all $v<\infty,$ $L\otimes Z_{v}=(O_{v})^{n}g_{v}$ for some $g_{v}\in G_{v}$ }
$\mathcal{L}$ principal genus $0\mathcal{L}$ $G$
G-orbit $H$
principal genus G-orbit $L_{1},$ $\ldots$ ,
$L_{H}$ $i(1\leq i\leq H)$ $M_{n}(B)$ $R_{i}$
$R_{i}=\{g\in M_{n}(B);L_{i}g\subset L_{i}\}$
$g\in G$ $gR_{i}g^{-1}=R_{j}$
$R_{i}$ $R_{j}lh$ G- $\circ R_{1},\ldots,R_{H}$
$G$- $T$ $\mathcal{L}$ type number
4
$(A, \Theta)$ $H$ $L_{i}$
$(1\leq i\leq H)$ 1 1 (cf. $[7|$ )
1 (with Katsura)
$A$ $\Theta$
$F_{p^{2}}$ -rational $(A, \Theta)$
$F_{p}$ model ( $\overline{F}_{p}$ )
2T-H
: $n$ $H$ $T$
$n=1$ Deuring, Eichler $H$
$n=2,3$ [3], [1], $T$ $n=$
2 $T$ 5 2
$(cf.[3])$ (Teruaki Asai)
$n=2$ indecomp. $/F_{p}$ $F_{p}$ model
$\Theta$ indecomposable
( $F_{p}$ model genus 2 irreducible nonsingular
curve $C$ Jacobian variety $E^{2}$ ) $\text{ _{}0}$
5
3 Hecke
$H$ $G$ Hecke a
$T$ $\vee($
( $n=1$ Eichler $on=2$ $\backslash$








$G$ diagonal $G_{A}$ $G_{A}0$.
$G_{A}$ $U$ weight $0$
$\mathcal{M}_{0}(U)$
$\mathcal{M}_{0}(U)=$ { $f$ : $G_{A}arrow C;f(uga)=f(g)$ for all $a\in G,$ $g\in G_{A},$ $u\in U$}
6
$H$












$g=(g_{v})$ $g_{p}=\pi$ $v\neq p$ $g_{v}=1$













$g$ $C$ genus A.Weil
$|\#(C(F_{p^{2}}))-p^{2}-1|\leq 2gp$
$p$ $g$










$p$ 3 $F_{p}$ genus 3
irreducible nonsingular curve $C-\tau$
$\#(C(F_{p^{2}}))=1+p^{2}+6p$
$P$
curve ( $\overline{F}_{p}$ )
1 : $p=2$ (Serre)











$A$ model ) $(A, \Theta)$ $F_{p}$
model $D$ $0$ $F_{p^{2-}}$ rational
$\sigma$ $Gal(F_{p^{2}}/F_{p})$ generator
$\epsilon(D^{\sigma})\approx D$ (algebraic equivalence)
$A$ ( ) automorphism $\epsilon$
$(A, \Theta)$
lattice $L_{i}$ order $R_{i}$ $p$ ideal $G$
(
$A$ model ) $R_{i}$
$tr(R(\pi))$
6 2
F.Oort and K.Ueno 3
(reducible ) ‘good’ curve
$o$ ( 4
genus 3
) $A$ principal genus
$n=1,2,3$ $p\geq 3$









$(A, \Theta)/F_{p^{e}}$ curve $C’$
$\overline{F}_{p}$ $C^{l}$ model $C$
$F_{p^{e}}$ $C$ hyperelliptic




Torelli $0$ non-hyperelliptic Jacobian
curve 2 1 (hyperelliptic 1 1)













\S 2 $p\geq 3$ 2
$(A, \Theta)$
(1) $0$ indecomposable





( $n\geq 3$ ) $F_{p}$ model
(2)
$R_{i}$ $g^{2}=-p$ $g\in G$
$R_{i}$
$n=3$ $L_{1},\ldots,L_{H}$ $\mathcal{L}$

























(1) $p\equiv 1mod 4$
$\frac{1}{2^{5}\cdot 3^{2}}h(\sqrt{-p})B_{3,\chi}-\frac{1}{2^{5}\cdot 3}h(\sqrt{-p})^{2}(4p-1)+\frac{1}{2^{3}\cdot 3}h(\sqrt{-p})^{3}$
(2) $p\equiv 3mod 8$ , $p\neq 3$
$\frac{77}{2^{4}\cdot 3^{2}}h(\sqrt{-p})B_{3,\chi}-\frac{1}{2^{2}\cdot 3}h(\sqrt{-p})^{2}(8p-5)+\frac{8}{3}h(\sqrt{-p})^{3}$
14
(3) $p\equiv 7mod 8$
$\frac{13}{2^{4}\cdot 3}h(\sqrt{-p})B_{3,\chi}-\frac{1}{6}h(\sqrt{-p})^{2}(p-1)+\frac{1}{3}h(\sqrt{-p})^{3}$ .
$h(\sqrt{-p})$ 2 $Q(\sqrt{-p})$ $\chi$ $Q(\sqrt{-p})$
Dirichlet character $B_{3,\chi}$ Bernoulli
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